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ABSTRACT
Background: Hand assist laparoscopy (HALS) is a mini-
mally invasive technique which allows for the placement
of the surgeon’s non-dominant hand through a hand-port
device while maintaining pneumoperitoneum. There is no
standardization of this procedure and it is rarely used in
gynecology.
Methods: The multidisciplinary team of authors, with
experience in minimally invasive pelvic surgery, has de-
veloped a practical approach performing HALS over sev-
eral years. Here we present our technique.
Conclusions: There are several roles for HALS in the
world of gynecology and pelvic surgery. Further experi-
ence will help improve upon a standard technique.
Key Words: Hand assist laparoscopy, minimally invasive
pelvic surgery, technique, gynecology.
INTRODUCTION
Hand-assist laparoscopic surgery (HALS) is a minimally
invasive surgical modality unfamiliar to many gynecolo-
gists. Generally used by general surgeons when perform-
ing low anterior resections, HALS is not taught in the
majority of residency programs, and by and large it is a
modality unfamiliar to most gynecologists. After reviewing
the literature, it became obvious that many benefits are
associated with the HALS procedure. Our hope is to fa-
miliarize the gynecologic community with this technique.
Furthermore, there has been no standardization or studies
to look at the best technique for placing and positioning
the hand-assist port for gynecologic/pelvic surgeries.
Here, a multidisciplinary team consisting of a minimally
invasive gynecologic specialist and 2 fellows, a urogyne-
cologist, and minimally invasive general surgeon, hope to
propose a technique for optimal port placement for HALS
and to discuss some of the potential benefits to using
HALS in gynecologic surgery. This technique has been
developed over several years, and the surgeons have
done a combined number of over 200 HALS procedures.
INDICATIONS, ANATOMY, AND PORT
PLACEMENT
The majority of gynecologists may consider converting a
laparoscopic procedure to HALS secondarily to distorted
anatomy, particularly pelvic side-wall disease, rectovagi-
nal endometriosis, and/or dense adhesions. Furthermore,
HALS can be used when the surgeon is faced with the
inability to continue laparoscopically for various other
reasons, such as excessive bleeding, difficulty retracting
bowel and mesentary, troublesome retrieval of large spec-
imens, long operative times, surgeon skill, or difficulty
suturing laparoscopically (Table 1). As with trocar place-
ment during minimally invasive surgery procedures, when
using the HALS approach, it is important to consider the
patient’s anatomy. Because gynecologic surgeries involve
both midline and lateral structures, namely the uterus and
adnexa, a lateral port placement may be optimal for sur-
geon ease and accessibility to the pelvis.
We suggest planning for port placement by tracing the
hand-assist port device in the proposed location before
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SCIENTIFIC PAPERthe initiation of a case, if the surgeon anticipates the
possible conversion to HALS (Figure 1). The circle traced
on the patient’s abdomen will facilitate the surgeon later
in the case once the abdomen is insufflated. Because the
majority of surgeons are right handed, we propose placing
the hand-assist port in the left lower quadrant, lateral to
the rectus abdominus muscles, approximately 3 finger-
breadths above the anterior superior iliac spine so that
surgeons may place their nondominant hand comfortably
though the incision. The primary surgeon should stand on
the patient’s left side and can then reach across the table
to control the laparoscopic instruments (Figure 2).
The traced circle in the proposed area of placement allows
the surgeon to avoid placing other trocars near the hand-
assist port. Poor placement of the hand-assist port can
result in obstruction of the view from the laparoscope by
surgeon’s intraabdominal hand. We suggest that the cam-
era trocar be placed at least a palm’s breadth away from
the hand-assist port to avoid any interference. Because
most camera ports are placed through or in the vicinity of
the umbilicus in gynecologic surgery, depending on the
size and body habitus of the patient, care should be taken
to ensure adequate distance between the hand-assist port
and the camera.
Furthermore, one should consider placing the right lower
quadrant traditional trocar first. With the abdomen insuf-
flated and the laparoscope in the umbilicus, the surgeon
can then evaluate anatomy and decide whether the case
should be attempted laparoscopically or proceed imme-
diately to HALS. If the decision is made to proceed with
HALS, the hand-assist port can be placed initially, without
having to remove a previously placed left lower quadrant
laparoscopic trocar. If the case is attempted laparoscopi-
Table 1.
Potential Benefits of Hand Assisted Laparoscopic Surgery
Maintains tactile sensation of an open procedure
Maintains superior visualization of a laparoscopic procedure
Allows the surgeon to see and feel in a deep pelvis
Potential better control of hemostasis, immediate digital
hemostasis
Better cosmesis
Decreased risk of wound infection
Decreased blood loss
Decreased hospital stay
Decreased post operative pain
Less post operative narcotic use
Allows for removal of specimens though hand port that
should not be morcellated
Distension from the pneumoperitoneum aids in dissection and
visibility
Figure 1. The Hand Assist (HA) port is marked prior to initiation
of the case, in anticipation of conversion to HALS. The incision
is placed in the left lower quadrant and should measure 0.5 cm
less than the surgeon’s glove size (approximately 5.5–7.5 cm).
The left lower quadrant traditional trocar is placed through this
marked line if the case is started laparoscopically. It can later be
removed and extended to accommodate the HA port.
Figure 2. HALS Set-Up. 5mm laparoscope placed just above (or
into) umbilicus. Hand Assist port in left lower quadrant with
surgeon’s non dominant (left) hand placed in port with iris valve
turned to maintain pneumoperitoneum. Right lower quadrant
port with traditional 11 mm trocar is controlled by the surgeon’s
dominant (right) hand or an assistant.
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marked HA incision site. Therefore, should the case be
converted to HALS, the trocar incision is simply extended
to accommodate the HA port. This ensures one incision
site and provides improved cosmesis.
If the pneumopertineum is already established, the inci-
sion made in the left lower quadrant should measure
approximately 5 cm to 9 cm in length. The size of the
incision is based on the size of the surgeon’s hand. In
general, if pneumoperitoneum has already been estab-
lished, the incision should be 0.5-cm smaller than the
surgeon’s glove size. Thus, a surgeon who wears a size 7
glove would make a 6.5-cm incision. The insufflated ab-
domen stretches the skin, and therefore a smaller incision
is usually adequate. If the incision is made before insuf-
flation of the abdomen, it should be made 1 cm to 2 cm
smaller than the surgeon’s glove size. This allows for the
anticipation of the stretch in the skin once the abdomen in
insufflated. The incision is made in an oblique to horizon-
tal fashion.
Once the skin incision is made, the subcutaneous fat layer
is dissected down to the fascia. The surgeon must be
aware of the location of the superficial epigastric vessels
when dissecting the subcutaneous fat layer. In thin pa-
tients, this can usually be accomplished by transillumina-
tion of the abdominal wall with the laparoscope. In those
patients whose superficial epigastrics cannot be visualized
by transillumination, the surgeon can anticipate these ves-
sels approximately 5.6 cm1 cm from the midline.1 Once
the fascia is opened, the external and internal oblique
muscles are split, and the peritoneum identified and en-
tered with caution. At this point, the surgeon should be
aware of the location of the inferior epigastric vessels that
usually can be visualized directly as they lie medial to the
obliterated umbilical artery that can be found on its initi-
ation near the insertion of the round ligament in the
pelvis. In most cases, pneumoperitoneum has already
been established, so the laparoscope may be used to
observe as the incision is being made to avoid injury to
these vessels as well as the bowel or other underlying
structures.
PORT INSERTION
Once the peritoneum is opened, either side of the incision
should be tagged with suture from the peritoneum
through to the fascia. Once tagged, the suture on each
side should be held with a clamp. The surgeons should
place their hand though the incision to ensure that it is
large enough to accommodate their hand prior to insert-
ing the hand-port device.
Several hand-port devices are available on the market for
HALS. Most are made of flexible silicon, which allows for
easy placement. Each port comes with its own specific
instructions for inserting and securing the device. In gen-
eral, the suture that is tagged on one side of the incision is
elevated up while one side of the device is placed into the
incision. The round port is bent into an oval shape allow-
ing the edge to slide into the incision. The second suture
is then similarly tented up, and the remaining side of the
port placed down into the incision on the opposite side.
Inspection of the port should be done to ensure that the
peritoneal side of the port is flush with the abdominal
wall. It is important that no bowel or structures are caught
in the underside of the port prior to proceeding. Since the
HALS ports are flexible, they do not create the same tissue
trauma of a traditional metal retractor. Once the port is
securely placed, the surgeon’s hand is introduced.
MAINTAINING PNEUMOPERITONEUM
Depending on the type of device used, several measures
are available to maintain the pneumoperitoneum. LAP-
DISC (Ethicon Endosurgery, Inc., Cincinnati, OH) has a
rotating adjustable iris valve made of flexible silicone that
fits air tight around the surgeon’s wrist. Once the sur-
geon’s hand is placed through the port, the iris valve is
twisted until the fit is air tight around the wrist, thus
maintaining the pneumoperitoneum. The surgeons may
also remove their hand and place a trocar though the
LAPDISC port and continue the case laparoscopically at
anytime should they choose. The iris valve ensures main-
tenance of the pneumoperitoneum.
Gel port (Applied Medical, Rancho Santa Margarita, CA)
has a gel covering with permits for the placement of the
surgeon’s hand though a malleable gel shield. The mal-
leable gel shield fits air tight around the surgeon’s wrist for
the maintenance of pneumoperitoneum. Regardless of the
port device, surgeons should take measures to ensure that
their hand is in a neutral position so that they can trian-
gulate towards the surgical field and avoid discomfort and
fatigue in the intraabdominal hand (Table 2).
INCISION CLOSURE
Once the procedure is complete, we suggest closing the
peritoneum. Although further studies are needed, we feel
closure of the peritoneum reduces the risk of adhesion
formation and potentially herniation. Our practice is fur-
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like those of Lyell et al,2 which suggest that closure of the
peritoneum at the time of cesarean delivery reduces for-
mation of adhesions.
The hand-port incision should then be closed in a tradi-
tional running fashion using a 0-Vicryl suture on the fas-
cia. Patients with certain comorbidities, such as diabetes,
may require delayed absorbable suture. The surgeon
should also consider permanent suture in patients with
cancer who will likely require chemotherapy or radiation.
As evident from a small study we conducted, our prelim-
inary, unpublished, data suggest that postoperative her-
nias though a left lower quadrant port site may be a
problem with our proposed placement site and/or closure
technique (see companion paper on file with author).
However, the small size of our study suggests future
investigation is needed to define the optimal closure tech-
nique and port-placement site.
POTENTIAL GYNECOLOGICAL
INDICATIONS FOR HALS
Gynecologic Oncology
The scant numbers of studies involving HALS in gyneco-
logic surgery appear primarily in the oncologic litera-
ture.3–7 The majority of these studies suggest that HALS
may be used as a minimally invasive alternative for eval-
uation of complex adnexal masses.3–5 The hand port al-
lows for removal of large masses while lowering the risk
of potential rupture and upstaging of a presumed ovarian
cancer.6 Traditional laparoscopy does not account for
easy removal of such complex adnexal masses. Indeed,
Gal et al8 found an overall rate of rupture of 25% during
laparoscopic management of adnexal masses, compared
with 9.4% during laparotomy when they retrospectively
compared laparoscopy versus laparotomy for adnexal sur-
gery.
In addition to surgical staging and debulking for ovarian
cancer, HALS may also facilitate in difficult pelvic lymph
node dissection. The use of the intraperitoneal hand may
provide a minimally invasive alternative for gynecological
oncologists not comfortable in laparoscopic lymph node
dissection. Essentially, the HALS approach provides thor-
ough evaluation of peritoneal and retroperitoneal struc-
tures as well as cytoreduction while maintaining the ben-
efits of minimally invasive surgery.
Benign Gynecology
We suggest that HALS be considered in a difficult endo-
metriosis case where there is obliteration of the cul de sac.
The intraperitoneal hand allows for the invaluable digital
dissection and tactile sensation of an open procedure. On
the other hand, when working in the deep pelvis of an
obese patient, the superior visualization of the laparo-
scope is highly advantageous. Because laparotomy inci-
sions in obese patients can be prone to morbidities like an
increased infection rate and because visualization is often
poor when working in a deep pelvis, we suggest HALS as
a viable alternative in these patients.9 The benefit of tactile
sensation along with the improved visualization of the
laparoscope essentially combines the best of both lapa-
rotomy and laparoscopy while the patient maintains the
benefits of a minimally invasive procedure.
Additionally, from the surgeon’s point of view, the use of
HALS in the treatment of pelvic organ prolapse has great
potential. Due to the complexity of the procedure, many
surgeons are not able to complete sacral colpopexies
laparoscopically. HALS may allow the surgeon the oppor-
tunity to offer a minimally invasive alternative to the tra-
ditional abdominal sacral colpopexy.
CONCLUSION
The HALS approach in pelvic surgery offers a little known,
safe, viable alternative for gynecological cases that might
otherwise require a larger laparotomy incision. Once gy-
necologists become more familiar with this modality, it
may become a standard part of our armamentarium. Pro-
spective studies and more experience are needed to fur-
ther improve upon the technique for HALS in the world of
gynecology.
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